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ABSTRACT 
Actomyosin cortex, a thin network underlying cell membrane, is known to generate a large portion of tensile 
forces required for various cellular processes. Recently, theoretical studies predicted that buckling of actin 
filaments breaks symmetry between tensile and compressive forces developed by myosin motors, resulting in 
tensile stress at a network level. However, the significance of the filament buckling of the cortex has yet been 
demonstrated either computationally or experimentally. Here, we investigated buckling-dependent stress 
generation of the cortex-like actomyosin network using an agent-based computational model consisting of actin 
filaments, actin cross-linking proteins (ACPs), and molecular motors. First, we explored a wide parametric space 
of filament length and the densities of ACP and motors. It was found that the importance of the buckling varies 
depending on conditions; with higher ACP/motor densities and longer actin filaments, symmetry breaking 
induced by buckling is more severe. We explained why the buckling is more likely to occur under such 
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